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ABSTRACT 
Mechanical Desinewing of Meat 
by 
Kamchorn Tantikarnjathep, Master of Science 
Utah State University, 1975 
Major Professor: Dr. T. A. Gillett 
Department: Nutrition and Food Science 
The effects of mechanical desinewing on yield, proximate analyses 
and connective tissue content of pork and beef have been examined and 
its influence on the appearance and palatability of cooked salami 
was evaluated. Mechanical desinewing removed approximately half of 
the connective tissue and reduced the tendency for formation of gela-
tin pockets in cooked salami. Yields from the desinewer ranged from 
71 to 87 percent, however, cooking yield defined as cooked weight 
divided by uncooked weight from the desinewed salami were 6 to 7 
percent higher than from the nondesinewed salami. For both the beef 
and pork there was no significant increase in the protein percentage. 
The moisture content increased by an average of 2.17 percent while 
the fat content decreased by an average of 2.39 percent. The taste 
panel evaluation indicated that tenderness and texture of desinewed 
salami were significantly improved over that of the nondesinewed 
salami. 
(51 pages) 
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INTRODUCTION 
The connective tissue in skeletal muscle has long been considered 
to be an important factor contributing to toughness of meats. Goll 
et al. (1963) suggested that structural alterations in collagen may 
cause differences in meat tenderness. Cross (1972) reported that the 
fiber (myofibrilla) components did not contribute to tenderness and 
had low nonsignificant relationships with all components of connective 
tissue, whereas the subjectively evaluated amount of connective tissue 
was significantly related (P < 0.01) to total collagen. 
Mechanical deboning of poultry for further processing has been 
widely practiced for years. Recently, inspection approval has stimu-
lated interest in mechanically deboned red meat (Field et al., 1974a, 
1974b; Anderson and Gillett, 1974; Goldstrand, 1975), but the emulsion 
like texture has limited its use primarily to emulsion products. 
A specially designed head for the Beehive deboner permits the de-
sinewing of cuts having heavy connective tissue (tendons, ligaments 
and cartilaginous components). The desinewing head has larger per-
forations than the deboning head and the meat is extruded with a coarse 
texture allowing its use in salami and similar products. Since there 
is no data on yield, proximate analysis or connective tissue . content, 
the objective of this study is to provide such information. 
The first phase of this study was to determine temperature rise 
during desinewing and yields from various carcass parts of beef and 
pork. The second phase was to determine the chemical composition 
2 
(protein, fat, and moisture), and the concentration of connective tissue 
of the meats before and after mcchan:tcal desinewing. The third phase 
of this study was designed to evaluate the palatability characteristics 
of salami as affected by mechanical desinewing. 
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REVIEW OF LITERATURE 
Regardless of the nutritional excellence and adaptability of meat 
and meat products, meat will be consumed in adequate and increasing 
quantities only if it appeals to the palate. Meat palatability depends 
upon such qualities as aroma and flavor, color or appearance, and 
tenderness and juiciness. Consumer studies have shown that tenderness 
is the most important palatability factor in the acceptance of beef 
and probably of other meats, including poultry and game (Schweigert 
and Price, 1971). 
Effect of connective tissue upon 
meat tenderness 
Numerous research reports concerning meat tenderness and those 
factors relating to it have been presented during the last decade. 
Although considerable research has been reported concerning the role 
of connective tissue in determining the tenderness of meat, the 
majority of the related literature has dealt with collagen. Collagen 
has been extensively investigated, both with regard to its physical 
and chemical properties and to its relationship to tenderness. Cross 
(1972) studied the singular and combined effects of elastin and collagen 
on the tenderness of bovine muscle tissue and reported that connective 
tissue as related to collagen had the important role on bovine muscle 
tenderness. Elas tin has been less extensively researched; perhaps 
because it forms a lesser proportion of connective tissue than collagen 
and because of the inh e rent difficulty in s tudyin g a prot e in which i s 
characteristically insoluble during heating. 
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Attempts to partition muscle proteins or components and to mea-
sure the conn2ctive tissue fraction have claim e d the attention of a 
number of meat scientists. Wilson et al. (1954) reported that the 
collagen content of the longisimus muscle of veal was greater than that 
of steers or cows and suggested total amount of collagen is not always 
adequate in explaining differences in muscle toughness. Hill (1966), 
however, studied the solubility of intramuscular collagen in r2gard to 
bovine maturity and suggested that collagen solubility should be 
considered when attempting to explain, biochemically, the toughness 
of meat. Parrish et al. (1962) studied the tenderness of the loin 
and round steaks which was expressed in terms of the concentration of 
hydroxyproline content in steaks and the resulting values were compared 
with sensory tenderness evaluation and concluded that they were signi-
ficantly correlated. 
Collagen 
The most ubiquitous of all proteins in an animal is collagen, the 
predominant protein of connective tissue. The presence of excessive 
collagen in protein is undesirable. The chief drawback to its use is 
related to its physical properties. For all practical purposes 
collagen is not soluble, and when heated from 60° C to 65 ° C in the 
presence of moisture, collagen fibers shrink to about one-third of 
their original length. Upon continued heating to temperatures in ex-
cess of 65° C, collagen is transformed to gelatin. However, the 
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specific conversion temperature is related to the age of the animal 
as well as the specific muscle. Becaus e of the low solubility of 
collagen and because it shrinks and forms gelatin upon heating, it is 
usually desirable for finished sausages to have no more than 25 percent 
of their total protein present as collagen (Schweigert and Price, 1971). 
The work of Gheorghe et al. (1971) showed that the collagen con-
tent of meat products ranged from 12.14 to 16.21 percent of the total 
protein. Pauline et al. (1973) concluded that the tenderness of meat 
was generally thought to be controlled by the heat induced changes in 
collageneous connective tissue and the contractile proteins. They 
worked on the various temperature effects on muscle collagen and found 
that the correlation coefficient between the penetrometer and the 
percent hydroxyproline solubilized were negative and highly significant. 
Hydroxyproline determination 
Bergman (1963) studied the hydroxyproline determination procedures 
of Stagemann (1958) and Neuman (1950) and simplified the method of 
Stagemann. This method has been developed for the spectrophotometric 
determination of hydroxyproline. Significant improvements have been 
achieved in the stability of the reagents and of the final color. The 
color yielded is proportional to the hydroxyproline concentration over 
a wide range of concentrations. This modification was developed to 
eliminate the variations resulting from the incomplete destruction of 
hydrogen peroxide which caused the instability of chromogen. The 
pyrole formed reacts with p-dimethylaminobenzaldehyde in strong HC104 
and is not affected by the presence of tyrosine, histidine, or 
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tryptopliane. Woess ner (1 961) su gges t e d a modifi cation of the method 
of Stag e mann (1958) for ca s es where th e proportion of hydroxyprolin e 
to other amino acid s in the sample was very small. He showe d that by 
hydrolyzing meat samples with 6 N HCl for three hours at 130° C, 
followed by neutralization to pH 6-7 with 2. 5 N NaOH, where the NaCl 
concentration did not exceed 0.4 M, satisfactory color development 
occurred. When the NaCl concentration was higher, the color development 
was inhibited. 
Chemical de ter mination of 
connective tissue 
There has long been an uncertainty about the definition and 
characterizing of connective tissue in meat products. Even today it 
is impossible to characterize a specific, chemically well defined sub-
stance through the name "connective tissue, 11 because a large number of 
protein elements are included in this category; for example, collagen, 
elastin, reticulin, and a hydroxyproline-free protein containing 
variable amounts of mucopolysaccharides (Grau, 1969). 
It has been shown that collagen connective tissue is high in mam-
mals and contains a practically constant amount of hydroh7proline. 
Wyler (19 72) showed that about 13 percent of collagen is hydroh 1,-
proline, as determined by utilizing pure collagen. Other connective 
tissues contain much less hydroxyproline (elas tin, approximately 1. 2 
percent; muscle fiber approximately 1.0 percent), but these also con-
stitute a much smaller proportion of the total connective tissue. 
Collng en connective tissue is primarily found in the skin, tendons nnd 
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bones of marrunals and is found in only very small quantities in other 
body parts. Gheorghe (1971) determined the collagen indirectly by 
determining the hydroxyproline content and established that the hydro-
xyproline constituted 12.5 percent of the collagen. 
From these parameters Wyler (1972) developed an equation for 
calculating the collagen connective tissue from hydroxyproline: 
% 11 i . P x ~ x B x 100 • co agen connect ve tissue= 
where: 
P = hydroxyproline in grams x 10- 6 
V dilution factor (obtained from the dilution of meat hydroly-
sate which was diluted before hydroxyproline determination) 
E = weight of the test material in grams 
8 = conversion factor of hydroxyproline of collagen connective 
tissue. 
Goll et al. (1963) used the conversion factor of 7.25 which was 
assumed from the work of Eastoe and Leach (1958) which indicated that 
collagen consisted of 13.3 percent hydroxyproline, and that there was 
eight times as much hydro:i-..ryproline in collagen as there was in elastin, 
and that the ratio of collagen to elastin was 3: 1. The first two 
assumptions have been validated by the literature, but the third has 
not, Correspondingly, the use of the 7.25 factor for computing soluble 
collagen content in the soluble fraction must be questioned. 
Mec hanical dcsincwing 
In recent years it ha s become fea sib le to separate meat from the 
bones utilizing mechanical dcboners. Presently, manufacturers in the 
United States are producing mechanically deboned red meat for export 
and reel ~eat proc ess ors in other countries are beginning to utilize 
mechanical deboners (e.g., A. R. McFarland, Bee hive Machinery, Inc.). 
However, the meat from this mechanical deboner is too finely ground 
which limits its use primarily to emulsion type products. 
Recently, an adaptation of mechanical deboners allows the use of 
a desinewing head for removal of connective tissue from hand boned 
meats (beef, pork and sheep). This specially designed head has larger 
perforations than the deboning head and permits the desinewing of cuts 
having high connective tissue content. The meat desinewed from this 
special head is extruded with a coarser texture, allowing its use in 
coarse ground meat products, like salami. The desinewer has been 
approved for desinewing purposes by the USDA. Desinewing has been 
defined as the removal of connective tissue (tendons, ligaments and 
cartilaginous components) from hand boned meats with the restriction 
that the meat from the desinewer must be below 50° F ( W. O. Cap-
linger, USDA, Acting Director, Technical Services). 
The principle of mechanical 
desincwing 
The principle of mechanical desin ewing is based on the same basic 
idea of mechanical deboning, that is, the difference in toughness be-
tween the meat and connective tissue. The lwncl-d eboncd meat is first 
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ground into pieces through a larg e dlameter sei vc plat e (Fieure 1). 
The eround substance i s des inewed through a desinewing hea d, which is 
a perforated conical cylinder with 0.19 cm diam e ter perforations ( see 
Figures 2 and 3). As the meat is forced from the larger inlet through 
the smaller outlet by means of the screw extruder , the tender meat 
will be pres se d throu gh the pores of the desinewing head while the 
tougher substances will work forward and be forced out the smaller end . 
Because of the friction, the temperature of the meat increases. The 
amount of connective tissue present affects the rate of te mperature 
rise. 
NOTE: F.cc acc-c~sor~· p .1rls 1ist for tiptil,nal <.:q11ipmcnt for hone and 111ea t cu ttr rs. 
~)\ OA BA BA 
BA BA ~A Cs ., 8 8 5 ' 8 OLD MOOL . BA 
ITE~1S 5 6 7 OLD 663 r;!OOL 16 PART DESCRIPTION ;; 0 01. 116 2 
>------+ - - 1--->---+---<t--->---+----+---+-' n._._l ~_·r'J P! at ~ rf't J rn :n l!; (.sC'e J.ccr sso r v ltst) 
2• t '.~·1 110 1 ll UJ l! Oi Jl :J2 111·~~1 !'.\ l: Tl1r ..::1c!~·d 
on. 
I 
I 
2• · l l '3 l l 1jJ l l 'J3 I lOJ l l L'·i pr_ .... '-·:c'1'-1~~;c-e;L...C;--'1~1:_1---'1' n---,--,- -------------1--,--1 
3 I [' L ATE 1 ;::;, c .lcctssn :-v li ::;t) 
Figure 1. Grinder. 
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MODEL AUX 12 72 
Desinewer 
Shipping wt. 
approx. 1700 lbs. 
25 Hp motor 
5 Hp variable 
speed motor 
60 cycle s 
440 volts--27 Amp 
1.1 Amp/Hp 
Auger & screen~ 
(See Figure 3) 
Economics: 
Cost of auger 
$2,500--needs 
resharpening every 
1000 hrs and can 
be resharpened 5 
times before re-
placement of the 
auger is neces-
sary. 
Cost of screen 
$1,000. 
Cost of resharpening is $8300 .1• 
Capacity 1200-1400 lbs/h r 
Yield 70-85% 
Figure 2. Desinewer. 
t, :~t 
.~ d 
if 'I It;//;!, 
PERFOMTED AREA llONE ACCUMULATION BEl!IND nn; 
RING V/\LVE 
111111111 r~ ii,~ 
l~ times ~ere bone comes 
throur,h tl ,e perfor:ite<l 
nrea clo s est to the ring 
valve than other parts of 
the perforated cylinder 
because of bone nccumulntion. 
Figure 3. Desinewing head. 
RI~G VALVE 
Aren of greatest ter.1perature 
rise because of bone acc~ ~ulatlon. 
f--1 
N 
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EXPERIMENTAL 
In this study, 64 pork shoulders (U.S. No. 2), 10 chucks, 48 
shanks, and 48 plates from utility grade beef cattle were used. Paired 
cuts from corresponding sides were removed and hand boned. 
Sample preparation 
Meat from one side was ground once through a 1.27 cm plate, once 
through a 0.95 cm plate, divided in half and one half was used as the 
control. The remaining half, which was subsequently ground through 
a 0.31 cm plate, was the texture control. Meat from the other side of 
the carcass was ground through a two inch plate and desinewed ~·1ith a 
Beehive AUX 1272 deboner with a 0.075 desinewing head with a 0.19 cm 
perforations. The desinewed meat was immediately chilled with co2 . 
Samples were taken from each of the controls and the desinewed 
fraction, reground twice through a 0.31 cm plate, frozen and stored 
for subsequent analysis. The remainder of the meat from each fraction 
was frozen at -28.8° C and held for product formulation. 
Proximate analyses 
Fat, protein, moisture and ash contents were analyzed by AOAC 
methods (1965). The protein analysis employed micro-Kjeldahl techniques. 
Connective tissue 
Samples were hydrolyzed as described by Woessner (1961). Hydroxy-
proline contents were determined by the method of Bergman and Loxley 
(1961) using a Spectronic 20, Bausch and Lomb spectrophotometer. 
Connective tissue contents were calculated from hydroxyproline values 
as described by Wyler (1972). 
Salami preparation 
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Salami prepared for taste panel evaluation was formulated to con-
tain 60 percent beef and 40 percent pork with a proximate analysis of 
about 15 percent protein, 20 percent fat, 60 percent moisture and 5 
percent ash for the final products. The spice formulation is shown in 
Table 1. Polyphosphate (0. 75 percent) and a lower than normal level of 
added water were necessary to prevent gel pockets in salami made from 
the non-desinewed controls so panel comparisons could be made. Meat for 
the formulation of products was from the control, texture control or 
mechanically desinewed fractions of beef cuts and from similar frac-
tions of the pork shoulder. Fat levels were adjusted by adding some 
cutting fat from choice beef carcasses. Moisture levels were regulated 
by adding water. All ingredients were mixed for three minutes in a 
small mixer, stuffed into presoaked SU (14.1 cm flat width) fibrous 
cellulose casings, and held overnight at 4-6° C. The salami were then 
cooked in a light smoke for 2 hr at 49° C, 2 hr at 54° C and 1 hr at 
65.5° C. The temperature was then elevated to and held at 82° C until 
the products reached 71° C. After removal from the smoke house a cold 
shower was applied until the internal temperature declined to 49° C. 
The products were allowed to bloom and dry at room temperature for 45 
min prior to chilling. 
Table 1. Spice formulation 
Ingredient 
Salt 
Griffith's Regal Salami Seasoning 
Sodium Nitrite 
Griffith's FOS-5 (Polyphosphates) 
Garlic 
Black pepper 
Taste panel 
Amo~t 
Kg/100 Kg Meat 
2.01 
1.00 
-----150 ppm 
0.75 
0.27 
0.16 
15 
A trained taste panel of 21 members evaluated the salami comparing 
the control, texture control and desinewed fractions. Tenderness, 
texture, appearance, and overall acceptability were scored on a 9-point 
hedonic scale ranging from extremely coarse (1) to extremely fine (9) 
for texture; from extremely tough (1) to extremely tender (9) for 
tenderness; from extremely dry (1) to extremely juicy (9) for overall 
acceptability and appearance. 
Experimental design 
The experiment was designed according to Ostle (1963) and the 
least significant difference method (LSD) was used as the method of 
multiple mean comparison following a significant F ratio in the stan-
<lard analysis of variance. A four by four factorial design was utilized 
to analyze the chemical composition of the starting ingredients, with 
16 
four treatm ents (the control, textur e control, desin ewe d and discard), 
and four cuts (the sh ank, plate; chuck, and pork s houlder). A thre e 
by three factori a l de s ign allowed evaluation of the composition and 
panel data on salami made from the three beef cuts (the shank, plate, 
and chuck, each combined with pork) and three treatment groups (the 
control, texture control, and desinewed). Chemical analy s es were made 
in triplicate on the starting ingredients and in duplicate on the 
salami products. Panel analyses was replicated six times. 
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RESULTS A~m DI SCUSS ION 
Desinewine_ 
Yields from t~e desin ewer rang e d from 70.9 percent for beef 
plates to 87.2 perc ent for pork should e rs. Beef shanks yielded 80.6 
percent while chucks were 86.1 percent. Temperature increases during 
desinewing were appro ximately 3° C (1° to 4° C) for the beef chucks, 
plates, and pork shoulders and 5° C for the beef shanks. The greater 
increase in temperature and lower yields for the shanks were probably 
due to the heavier connecti ·,e tissue in that cut. The temperature 
increase during desinewing was less than for mechanical deboning of 
mutton carcasses (Field et al., 1974b) and should present little prob-
lem if carbon dioxide chi:lers are used to lower the te mperature 
immediately. 
Proximate analyses of cuts 
Table 2 shows the mean protein, fat, moisture, ash, hydroxyproline 
and connective tissue contents of meat from the four wholesale cuts. 
The shank was significantly higher in protein th an all other cuts 
while the pork shoulder was lowest (P < 0.01). There was no statistical 
difference between the chuck and plate in percent protein. Fat varied 
inversely with protein on the four cuts and each varied significantly 
(P < 0.01) from all other cuts. Pork shoulders were hi ghest in fat 
(32.02 percent) while beef shanks were lowest (14.05 percent). 
Table 2. Mean comparisons of chemical components of wholesale cuts a 
Wholesale cut means 
Beef Pork MS Eb LSDc 
Percent shank chuck plate shoulder (P <O. 01) 
Protein 19.79a 17. 78b 17. 35b 13.67c 0.3653 . 39 
Fat 14.05a 15. Olb 24.64c 32.02d 1. 4040 . 77 
H2o 65.36a 65.86a 57 .09b 53.87c 2. 8192 1.09 
Ash 0.886a 0.895a o. 776b O. 736c 0.0064 .05 
Hydroxyproline 0.573a o. 364b o. 368b 0.247c 0.0014 .02 
Connective Tissue 4.58a 2.92b 2.95b 1.98c 0.0903 .19 
Connective Tissue 
on fat free basis 33.87a 19.45b 11.81c 5.95d 14.1402 2.44 
~eans on the same line not followed by different letters are significantly different (P<0.01). 
b c 
' MSE and LSD are mean standard error and least s :Lgnificant difference statistics. 
,-... 
co 
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Moisture levels were similar for shank and chuck (65.36 vs. 65.86 
percent) and were significantly higher (P < 0.01) than the plate or 
pork shoulder. The pork shoulder was significantly lower (P < 0. 01) than 
all other cuts (53.B percent). 
Ash levels were comparable in the shank and chuck but lower in 
the plate and shoulder, probably due to the higher fat content of the 
latter two cuts. 
Hydroxyproline and connective tissue were highest in the shank, 
intermediate in the chuck and plate, and lowest in the pork shoulder 
(P < 0.01). On a fat-free basis, all four cuts varied significantly 
in percent connective tissue (P < 0.01). The shank was highest (33.87 
percent) followed by the chuck (19.45 percent), plate (11.81 percent) 
and pork shoulder (5.95 percent). It is conceivable that the deposi-
tion of fat in the connective tissue may well dil~te the collageneous 
elements and this leads to a lower apparent concentration of collagen 
in this tissue. As suggested by Carmichael et al. (1967), the 
percentage of intramuscular fat does increase and the observed fall 
in the concentration of the total collagen can be rationalized, at 
least partly, on the basis of dilution by fat. 
Effect of desinewing on composition 
Mechanical desinewing did not significantly alter (P < 0.01) the 
percent protein or percent ash in the meat (Table 3); however, the 
2.39 percent change in fat represented a 12.8 percent decrease in fat. 
The corresponding decrease in the hydroxyproline and connective tissue 
was 46 percent (wet basis). Calculated on a fat-free basis, desinewing 
Table 3. Mean comparison of components of normal desinewed and discard fraction from wholesale 
cuts a 
Item 
% Protein 
% Fat 
% H2o 
7. Ash 
% Hydroxyproline 
% Connective tissue 
% Connective tissue 
Control 
16.99a 
18.66a 
63.28a 
0.87a 
0.36a 
2.9la 
in protein 16.75a 
% Connective tissue 
on fat-free basis 20.68a 
Ration H2o to 
connective tissue 23.95a 
Treatment Means 
Texture 
Control 
16.99a 
18.66a 
63. 28a 
0.87a 
O. 36a 
2.9la 
16. 75a 
20.68a 
23. 95a 
De sinewed Discard 
17. 22ab 17.40b 
16.27b 32.14c 
65.45b 50.16c 
0.90a 0.66b 
0.20b O. 63c 
l.56b 5.05c 
9.0lb 28.45c 
12. 53b 17.20c 
44. 29b 10. 68c 
MS Eb 
o. 3653 
1. 4040 
2. 8193 
0.0064 
0. 0014 
0.0903 
2. 8925 
14.1402 
6. 8391 
LSDc 
(P <O. 01) 
. 39 
• 77 
1.09 
.05 
.02 
.19 
1.10 
2.44 
1. 70 
aMeans on the same line not followed by the same letters are significantly different (P<0.01). 
b,cMSE and LSD are mean standard error and least significant difference statistics. 
N 
0 
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caused a 39 percent reduction in hydroxyproline and connective tissue. 
This left the desinewed fraction with 9.01 percent of its prot ei n as 
conn ecti ve ti ssue, which repr ese nted less than one-third the conn e ctive 
tissue content of the discard fraction (prote in ba s is). Moisture 
lev e l s in the desi n ewed fractions we re slightly hi ghe r, likely due to 
the reduced fat l eve ls. 
Highly significant cut by treatm ent interactions occurred in both 
hydro X';pr oline and connective tis s ue indicatin g that inherent differ-
ences in cuts affect the removal of connective tissue, upon mech2nical 
desin ewing. Table 3 illustrates the mean percent hydroxyproline in 
the four cuts before and after desinewing and also includes those of 
the discard fractions. 
Figur e 4 illustrates the practical significa n ces of the re mova l 
of the connectiv e tissue from the meat. The non-desinewed samples 
broke down and formed jelly pockets at the bottom of the casings 
(right end in figure). In contrast, the desine wed meat, processed 
under identical conditions, did not separate and jelly pockets were 
not visible. Also of some significance to processing is the H20/ 
conn ective tissue ratio (Table 3). The desinew e r changed the ratio 
from 23.95 to 44.39 which is undoubtedly associated with the reduced 
shrinkage and pockets in the products containing desinewed meat 
heat (Collagen------+ H20 
gelatin). In processing the control samples for 
texture and tend e rness evaluation, it was necessary to add O. 75 pe rcent 
polyphosph a te and r e duce the added water to prev ent the formation of 
jelly pocket s . Shrinkage wa s greatest on the non-desin cwed salami 
(Figure 5) as evidenced by the wrinkled appearance of th e ca si ngs, 
despite the phosphate and r educed water. 
c:: ([) 
l) ()) 
) 
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Figure 4. Effect of mechanical desinewing upon the formation of 
gelatin pockets. Salami was processed from frozen 
desinewed beef chuck, shank, and plate where 60 percent 
of the meat was from one of the beef cuts and 40 percent 
from pork shoulders with identical treatment. Twenty 
percent added water was incorporated and the spice formu-
lation was identical to Table 1 except polyphosphates 
were not included. 
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Figure 5. Effect of mechanical desinewing on appearance of salami 
products. Where: polyphosphates and reduced water levels 
were used to prevent formation of jelly pockets. Shrinkage 
is noted by presence of wrinkled casings on non-desinewed 
salami. 
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Composition and cookins yield 
of salami products 
Compositions and cooking yields of the final salami products are 
shown in Table 4. There were no signific ant diff erences in any of the 
proxim ate an alyses (P < 0.01) betw ee n tr eatmen t s or cuts. Cook ing yi e ld s 
are from a single experiment but suggest that the s ize of the grind had 
an effect upon yield. Mechanically desinewed meat gave the highest 
cooking yields. 
Table 4. Hean values obtained for proximate analysis a and cooking 
yield on salami productsb 
Cuts & treat ments Moisture Fat Protein Cooking yie ld 
----------------
percent---~--------------
Shank control 60.20 19.23 16.59 86.04 
Shank te xture control 60.55 18.14 17.00 91.01 
Shank desinewed 57. 91 20.32 15.12 91. 35 
Plate control 57.02 20.78 15.00 86. 68 
Plate texture control 59.57 19.18 14. 92 93.05 
Plate de sinewed 60. 71 18. 39 14.70 93.57 
Chuck control 58.11 21.24 14. 35 86. 83 
Chuck texture control 57.10 21. 00 14.90 89. 80 
Chuck desinewed 60.99 18.50 14.51 93.10 
aAnalysis of variance revealed no significance diff erence in proximate 
analysis (P<0.01). 
b Single valu es without statistical analysis. 
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Panel evaluation of salami from 
various cuts 
Table 5 illustrates mean panel scores for texture, tenderness, 
juiciness, appearance and overall acceptability of salami made from 
beef, shanks, plates, or chucks combined with meat from pork shoulders. 
Significant differences in palatability between salami made from these 
cuts did not occur (P < 0.01). The single exception was in overall 
acceptability where beef chuck proved inferior to shank and plate. 
There was not an apparent reason for the lower mean panel values on 
palatability characteristics of meat containing chuck and the differ-
ences were not large. 
Table 5. Mean taste panel scores on palatability characteristics of 
salami as affected by source of cuta 
Palatability 
Characteristic 
Texture 
Tenderness 
Juiciness 
Appearance 
Overall 
~feans on the same line not 
cantly different (P <0.01). 
shank 
5.029a 
5.407a 
5.442a 
4.508a 
5.392a 
followed 
Cut LS Db 
plate chuck (P<O. 01) 
5.444a 4.593a 0.990 
5.902a 5.484a 0.654 
5.630a 5.132a 0.482 
5.02la 4.026a 1. 301 
5. 712a 4.566b 1.012 
by the same letter are signifi-
bLSD, least significant difference statistic. 
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Panel evaluation of sa lami of de s inc:we <l 
vs. non-d es in ewe d meat 
Table 6 illustrates mean panel scores given salami made from cuts 
involving different treatments. Significant differences between the 
coarseness of grind and palatability characteristics did not occur as 
shown by comparing the control and texture control treatments (P < 0.01). 
A grind similar in coarseness to mechanically desinewed meat did not 
alter the palatability characteristics of salami. Highly significant 
differences (P < 0.01) did occur in texture and tenderness in favor 
of the salami made from the desinewed meat. 1bis confirms the fact 
that mechanical desinewing of meat, which removes approximately half 
of the connective tissue improves texture and tenderness. 
No significant differences in juiciness (P < 0.01) occurred when 
control samples were compared to desinewed samples, even though mean 
values were higher on the desinewed salami products. Associated 
higher moisture contents as determined by oven drying are in agreement 
with the juiciness values obtained by taste panel evaluations and 
showed that the desinewed meat was only slightly higher in moisture 
and/or juiciness than the controls. 
Appearance and overall acceptability of salami made from desinewed 
meat was preferred over the coarse ground control, but not over the 
more finely ground texture control (P < 0.01). The coarse appearance 
of the fat in the salami was objectionable to panelists and undoubtedly 
accounted for its lower mean scores in appearance and overall accept-
ability for the control salami. 
Table 6. Mean taste panel scores on palatability characteristics of 
salami as affected by .coarseness of grind and mechanical 
desinewinga 
Treatment b Palatability texture LSD 
27 
Characteristic control control de sinewed (P<O. 01) 
Texture 4.106b 4.984b 5. 9 76a 0.990 
Tenderness 5. 02lb 5.558b 6.214a 0.654 
Juiciness 5.254a 5.262a 5.687a 0.482 
Appearance 3.452b 4. 442ab 5.66la 1. 301 
Overall 4.519b 5.196ab 5.955a 1.012 
8tteans on the same line not followed by the same letter are signifi-
cantly different (P<0.01). 
bLSD , least significant difference statistic. 
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CONCLUSIONS 
Mechanical desinewing removed approximately half of the connective 
tissue from hand boned cuts of pork and beef and under certain conditions 
should improve meat for use in processed products. The tendency for 
jelly pockets formation in salami was reduced, and its texture and 
tenderness were improved by desinewing operation. Changes in proximate 
analyses occurred but appeared minor in nature except for fat and 
moisture which showed a reduction of 2.39 percent for the fat and an 
increase of 2.17 percent for the moisture. Yields were relatively 
high from the desinewer and ranged from 71 to 87 percent. Higher cook-
ing yields (6 to 7 percent) were obtained from the desinewed meat. This 
increased yield was probably due to the finer grind. 
Weight losses in desinewing are partially compensated for by 
higher cooking yields. There was still an approximately 10 percent 
higher loss on desinewed meat than on the control in the final product 
yield. The economic feasibility of mechanical desinewing will depend 
on four factors: 1) product yield, 2) equipment costs, 3) whether 
quality improvements will increase the value, and 4) the returns ob-
tained by utilizing the connective tissue fraction from the desinewer. 
The latter three factors were beyond the scope of this study. 
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APPENDIX 
=-
Hydro xy- Connec tiv e 
Protein Fat Moi s tur e Ash ;rrol foc ti ss ue 
------------~------- Pe rcenta~ cs --------------------
Shank control 20.83 09. 73 68. 93 0.99 o. 596 4. 771 
18. 51 09.68 69.39 0.95 0.660 5.283 
20.02 10 .l,O 68.45 0.94 0.523 4.180 
18. 85 09.99 69.51 0.90 0.561 4.435 
19.40 10. 96 69. 36 0.91 0.4 83 3.862 
18.25 10.15 69.17 o. 98 0.535 4.283 
19.27 10. 88 69.63 1. 00 o. 496 3. 966 
18. 77 10.61 70.09 0.98 0.473 3. 781 
20.22 10.65 69.38 0.97 0.516 4.125 
Shank texture 20.83 09.73 68. 93 0.99 o. 596 4. 771 
control 18.51 09 .68 69. 39 0.95 0.660 5.283 
20.02 10.40 68. 45 0.94 0.523 4.180 
18.85 09.99 69.51 o. 90 0.561 4.435 
19.40 10. 96 69.36 0.91 0.483 3.862 
18.25 10.15 69.17 o. 98 0.535 4.283 
19.27 10.88 69.63 1. 00 0.496 3. 966 
18. 77 10.61 70.09 o. 98 0.473 3. 781 
20.22 10.65 69.38 0 .97 0.516 4.125 
Desinewed shank 18.24 09.68 70. 43 0.73 o. 326 2.606 
19.07 10.38 69.50 0.92 0.273 2.181 
18.90 11. 06 69.49 0.88 0.325 2.602 
18.89 10.21 69.83 l.01 0.249 1.990 
18.64 10.29 69.91 1.05 0.269 2.150 
18.48 10.08 70. 57 1. 03 0.241 1.928 
18. 29 10. 21 69.48 0.92 0.242 1. 939 
18.43 10. 26 70. 37 0.96 0.265 2.118 
19 .96 10.38 70.10 1.01 0.275 2.203 
Discard 22.33 25.48 52.95 0.69 0.919 7.352 
21.81 25.12 52.87 o. 63 0.970 7.764 
21. 46 25.31 52.91 o. 75 0.929 7. 435 
22.58 25.10 53.09 0.73 0.922 7.375 
21. 25 25.32 53.00 o. 72 0.911 7.290 
21.13 25.16 53. 04 0.67 0.957 7.654 
21.01 25.33 52.82 0.68 0.919 7. 348 
21. 74 25. 03 52.46 0.65 0.949 7.595 
21. 95 25.24 52.28 0.66 0.919 7.350 
Hydroxy- Connective 
Protein Fat Moisture. Ash 2rolin c. tissue 
------------------ l'crcc.n t a8CS -------------------
Chuck control 17. 63 12.49 70. 26 1.03 o. 343 2.742 
18.00 12.49 70.30 1. 05 0.330 2. 639 
17.10 10. 44 68. 78 0.96 0.2 84 2.273 
17.11 12.89 68. 72 0.94 0.292 2.338 
18.44 11. 70 68. 29 0.92 0.295 2.388 
18.06 10.69 69.38 0.97 o. 304 2.429 
17.51 10.56 68 .96 0.91 0.333 2.663 
16.69 11.65 68.65 0.90 0.307 2.458 
16.69 12.34 69.65 0.88 0.294 2.348 
Chuck texture 17. 63 12.49 70.26 1.03 o. 343 2.742 
control 18.00 12 .4 9 70.30 1.05 0.330 2.639 
17.10 10.44 68.78 0.96 o. 284 2.273 
17.11 12. 89 68. 72 0.94 0.292 2.338 
18.44 11.70 68~29 0.92 0 .2 95 2.388 
18.06 10.69 69.3 8 0.97 0.304 2.429 
17.51 10.56 68.96 0.91 0.333 2.663 
16.69 11. 65 68.65 0 .90 o. 307 2.458 
16.69 12.34 69.65 0.88 0.294 2. 348 
Desinewed chuc k 19.00 09.39 71. 70 1.04 0.182 1.452 
19. 36 08. 87 71.10 1.00 0.172 1. 373 
18.31 08.69 71.12 0.96 0 . 187 1.499 
20.07 08.83 70.12 1.05 0.181 1. 451 
18.00 08. 91 70.27 1.01 0.172 1. 377 
19.46 08. 59 71.17 0.95 0.189 1.508 
19.57 08. 72 71.14 0.96 0.172 1. 375 
17. 72 08.82 71. 36 0.97 0.176 1. 411 
18.99 08. 32 72.10 o. 91 0.174 1. 393 
Discard 16. 71 28.45 53. 40 o. 76 0.648 5.181 
17.06 26. 89 53. 76 0.66 0.677 5.417 
16. 76 28. 05 53.66 0.62 0.667 5.332 
16. 74 27.29 54.09 0.66 0.644 5.151 
17.42 28.63 53.65 o. 73 0.640 5.119 
17.06 29.13 53.49 0.78 0.686 5.487 
16.97 28.95 53.91 0.68 0.640 5.117 
17.46 26.38 54.24 0. 71 0.662 5.299 
18. 94 26.83 54. 63 0.64 0. 679 5.428 
Hydroxy- Conne c tive 
Protein Fat Mois tur e Ash ~roHnc t i r;s ue 
-------------------- Pc rccn lagcs 
-------------------
Plate control 17. 78 21. 38 58. 53 0.83 0.378 3.026 
17.58 21. 73 59.35 0.92 0.394 3.148 
17.57 22.63 58.53 0.78 0.421 3. 371 
18.01 22.99 59.02 0.78 0.383 3.064 
17.00 22. 30 58.45 0. 76 0.384 3.072 
18.19 22.73 59.18 0. 79 0.378 3.027 
17. 60 23. 93 · 58. 31 0. 79 0.376 3. 012 
17. 60 22.51 58. 97 0.81 0.400 3.206 
17.78 23.81 58.91 0.71 o. 389 3.108 
Plate texture 17.78 21. 38 58. 53 0.83 0.378 3.026 
control 17.58 21. 73 59. 35 0.92 0. 394 3.148 
17.57 22.63 58. 53 0.78 0.421 3. 371 
18.01 22.99 59.02 0. 78 0.383 3.064 
17.00 22.30 58.45 0. 76 0.384 3.072 
18.10 22.73 59.18 o. 79 0.378 3.027 
17.69 23. 93 58.31 0. 79 0.376 3.012 
17. 60 22.51 58. 97 0.81 0.400 3.206 
17. 78 23.81 58.91 0.71 o. 389 3.108 
Desinewed plate 17.18 19.19 62.06 0 .92 0.177 1.416 
17 .00 19. 70 63.12 0.85 0.177 1. 415 
17.18 19. 83 62.40 0.84 0.167 1. 339 
17. 70 19.20 62.50 0. 86 0.184 1,4 74 
17.59 18.33 62.36 0. 86 0.166 1. 328 
17.19 19.83 63. 77 0.84 0.185 1. 482 
16. 48 17.92 63.12 0.87 0.182 1.452 
16.12 17.86 62.61 0.83 0.185 1.479 
17. 31 18.60 62.24 0.66 0.190 1.519 
Discard 17.37 33.28 47.80 0.62 0.508 4.067 
17.46 36. 93 48.80 0.66 0.515 4.119 
17.17 39. 44 47.50 0. 76 0.508 4.069 
16.24 30. 80 47.94 0.69 0.536 4. 289 
16.23 29.25 48.71 0.67 0.521 4.169 
17.42 36.46 47.60 0.66 0.515 4.123 
17. 22 35. 07 47. 76 0.65 0.509 4.071 
16.09 34.91 48. 84 0.67 0.519 4.153 
17.50 32.50 47. 52 0 .67 0.506 4 . 051 
Hydroxy- Connecti ve 
Protein Fat Mo:lstu r e Ash · rroline t i,;s ue 
----------~-----~- Pe r centages -------------------
Pork shoulder 13.41 30.27 55.46 0. 83 o. 236 1. 886 
control 12.39 29.94 55.86 o. 86 0.217 1. 737 
14. 35 28. 70 55. 92 0.79 0.223 1. 787 
13.55 29.44 55.29 o. 75 0.190 1. 522 
13. 73 30.10 55. 75 o. 77 0.249 1.9 90 
13.07 30. 79 56.25 0.84 0 .193 1. 540 
13.35 30.66 55.28 o. 74 0.237 1. 898 
14.23 30.11 55. 78 o. 72 0.204 1. 634 
12.99 29. 36 56.50 o. 71 0.196 1.570 
Pork shoulder 13.41 30.27 55.46 0.83 0.236 1.886 
texture control 12.39 29.94 55. 86 o. 86 0.217 1. 737 
14.35 28. 70 55.92 0 . 79 0.223 1. 787 
13. 55 29.44 55.29 o. 75 0.190 1. 522 
13.73 30.10 55. 75 o. 77 0.249 1.990 
13.07 30. 79 56.25 0. 84 0 .193 1. 540 
13.35 30.66 55.28 0.74 0.237 1. 898 
14.23 30.11 55. 78 o. 72 0.204 1. 634 
12.99 29. 36 56.50 o. 71 0.196 1. 570 
Desin ewed pork 14. 89 27.15 57. 20 0.80 0.135 1.081 
should er 14.32 27. 64 57 .16 0. 88 0.147 1.175 
14.36 27.15 57. 78 0. 76 0.158 1. 264 
14. 72 26.88 58. 34 0. 86 0.128 1.024 
13.63 27.10 58.32 0. 86 0.143 1.148 
14 . 45 26.90 58.45 o. 89 0.144 1.149 
13.81 26.47 59.04 0.78 0.144 1.149 
12.48 27 .4 7 58.18 o. 79 0.126 1.010 
14.08 26.66 57 .92 0.76 0.137 1.099 
Discard 13.99 40.87 43 .8 4 0.55 o. 397 3.176 
13. 98 40.08 43. 77 0.52 o. 382 3.057 
13.86 41.42 43.99 0.54 0.430 3.439 
13.49 40.88 43.87 0.63 0.396 3.165 
13.08 40.28 43.63 0 .63 0.442 3.538 
13. 48 42.26 43. 49 0. 60 0.442 3. 537 
14 .12 40.81 43.82 0.56 0.414 3. 308 
13. 57 41. 48 43.21 0.53 0.426 3.406 
13.84 42.64 43.24 0.54 0.427 3.419 
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Method of Calculation of Salami Formulas 
Mixing = 3 min. 
Spices salt 0.1 lbs "' 45. 36gm 20.09 
seasoning 0.05 lbs = 22.68gm 10.04 
NaN02 0.0003125 lb = 0.14175gm 0.208 lb 94.5812gm 
0. 75% Poly P04 0.0375 lb = 17.01 gm 7.5 
Garlic 0.013 lb = 6 gm 2.66 
Pepper o. 0077 lb = 3.5 gm 1. 55 
Shank control and 
shank texture control De sinewed shank 
Control shank 2. 58 lb 1170.29gm De sinewed shank 2.58 lb 1170.29gm 
Control pork 2. 00 lb 907. 2 gm Desinewed pork 1. 92 lb 870.9lgm 
Beef fat 0.42 lb 190.5lgm Beef fat 0.50 lb 226.8gm 
H20 1. 60 lb 725. 76gm H20 1. 55 lb 703.08gr:i 
Seasoning o. 208lb 94.5 8gm Seasoning 0.208 lb 94.58gm 
6. 808lb 3088.36gm 6. 758 lb 3065.66gm 
Plate control and 
plate texture co:-itro l Desine wed olate 
Control plate 3 lb 1360.8 gm Desinewed plate 2.86 lb 1297.3gm 
Control pork 2 lb 907.2 gm Desinewed pork 1.92 lb 870.9lgm 
H20 1. 65 lb 748.44gm Beef fat 0.22 lb 99. 79gm 
Seasoning 0.208lb 94.58g!!l H20 1. 60 lb 725. 76gm 
6.858lb 3111. 02gm Seasoning 0. 208lb 96.58 \;m 
-6.808lb 3088.34gm 
Chuck control and 
chuck texture control Desinewed chuck 
Control chuck 2 .13 lb 966.17gm Desinewed chuck 2.53 lb 114 7. 6lgm 
Control pork 2.00 lb 907.2 gm Desinewed pork 1. 9 2 lb 870.9lgm 
Beef fat 0. 87 lb 394.63gm Beef fat 0.55 lb 249.48gm 
HzO 1. 52 lb 698.47gm H20 1. 03 lb 467.2lgm 
Seasoning 0. 208lb 94.58gm Seasoning 0.208lb 94.5Sgm 
6. 728lb 3061. OS gm 6. 238lb 2829. 79gm 
Desinewe<l Salami 
(Desinewed shank 60% + desinewed pork 40%) 
Desinewed shank premixed 
Desinewed shank fat 10.38, ,,JI 75.06 ~ shank 
22.96 
Beef fat 98 .,..,- --.,,. 12. 56 ~ fat 
75.06 
0.8762 
12.56 
0. 8762 
85.67% 
14.33% 
100.00 
Moisture of desinewed shank premixed (85.67x0.69187)+(14.33x0.012) 
37 
59.65% 
Assay on raw material 
desinewed shank premixed 
desinewed pork premixed 
% Fat 
22.94 
29. 93 
% Moisture 
59.45 
55. 76 
% Protein 
16.81 
13.49 
% NM 
0.8 
0.8 
To make salami 22.4 lb batch, 10% shrink 20.16 lb finished product 
% fat in salami 0.; 24 [12x0.2274)+(8x0.2993)] = 22.98% 
10% added water= 2 lb (base and pork+ shank) 
% total moisture 0~224 [(12x0.5945)+(8x0.5576)+2] = 60.69% 
% Protein = - 1~ [(12x0.1681)+(8x0.1349)] = 13.82% 
.224 
1.5% salt in finished product= 20.16x0.015 = 0.302 lbs.= 
137.17 gm 
seasoning =(~8~ )(1 lb)(22.4) = 0.112 lbs= 50.80 gm 
lOOlb 16oz 
1 oz 1 lb 
<1001b) <160) <20 · 16 ) 0.013 lbs 57.15 gm 
O. 427 lbs 
Assay of uncooked desinewed salami % Fat % Moisture % Protein % NM 
22.98 60.69 13. 82 9.54 
Control Salaml 
(Control shank 60% + control pork 40%) 
Control shank pr emixe d 
75.06 
Control shank fat 10.34, ~75.06 -+ shank 
85. 6 3% 0.8766 
22.74 12.6 
Beef fat 98 
--
""12.60 -+ fat 14.37 0.8766 
87.66 100.00 
Moisture of shank premixed= (35.63x0.6932)+(14.37x0.012) = 59.45% 
Ass ay on raw material 
(60%) shank control premixed 
(40%) control pork 
% Fat % Moisture % Protein % NM 
22.46 
29. 93 
59.45 
55. 79 
16. 73 
13.45 
0.8 
0.8 
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To make salami 22.4 lb batch, 10% shrink-+ 20.16 lb finished product. 
1 % fat in salami 
0
. 224 [(12x0.2294)+(8x0.2993)] = 22.98% 
10% added water= 2 lbs. 
% total moisture= 0.~ 24 [(12x0.1673)+(8x0.1345)] = 13. 77% 
1.5% salt in finished product= 20.16x0.015 = 
0.302 lb= 137.17gm 
8 oz 1 lb 
seasoning= (
100 lb)( 16 oz) x 22.4 = 0.112 lb= 50.80 gm 
N02 
1 oz 1 lb) x 20.6 
= <100 lb)(l6 0.013 lb 
57.15 gm 
oz 0.427 
Assay of uncooked salami % Fat % Moisture % 
Protein ;, ~1 
22. 98 60. 70 13. 77 2.55 
De si newed Plc1te Sa ] ;imi 
(Desinewed plate 60% + <lesincwcd pork 40%) 
Desin ewe<l plate prcrnized 
Desinewed plate fat 19.61 ..,Jf 75.06 ->- plate 75.06 0.7839 
......._ 22.94 
Beef fat 98 - ~ 3.33 ->- fat 3.33 0. 7839 78. 39 
39 
95. 75% 
4.25% 
-- -100.00 
Moisture of desinewed plate premixed= (95.95x0.634)+(4.25z0.012)= 60.82 
Assay of rcr,, r..a. terial 
Desinewed plate prenixed 
Desinewed pork ? reoixed 
% Fat 
22.94 
24.93 
% Moisture 
60. 82 
55. 76 
% Protein 
15.44 
13.49 
% N~1 
0.8 
0.8 
To make salami 22.4 lb batch, 10% shrink ~ 20.16 lbs finished product. 
% fat in salam o.;24[(12x0. 7894)+(8x0.2993)] = 22.93 % 
10% added water 2 lbs. 
% total moisture= 0~224 [(12x0.6082)+(8 x0.5576)+2] = 01.43 
% protein = 0~224 [(12x0.1544)+(8x0.1349)] = 13.09 
1.5% salt in finished product= 20.16x0.015 = 
o. 302 lb 137.17 gm 
8 oz 1 lb 22.4 0.112 lb 50. 80 seasoning= (100 lb) (16 oz) x = gm 
1 oz 1 lb) x 20.6 lb 57.15 N02 = (100 lb) (16 0.013 gm oz 0.427 
Assay of uncooked desinewed plate salami 
;~ Fat % Moisture % Protein ;~ NN 
22.48 61.43 13.09 2.5 
40 
Control Pl ntc Snlnmi 
(Control plate 60% + control pork 40%) 
% fat of plate control= 22.94 
% moisture .. 58.55 
Assay on r aw materi al % Fat % Moistur e % Protein % NM 
Control plate 22.94 58.55 17. 68 0.8 
Control pork 29. 93 55. 79 13.45 0.8 
To make salami 22.4 lb batch, 10% shrink~ 20.16 lb finished product 
Assay 
.E_late 
% fat in salami 
10% added water 
1 
= o.224f(l2x0.2294)+(8x0.2993)] = 22.98% 
2 lbs. 
% total noisture 1 0 . 224 IC12x0.5855)+(8x0.5579)+2] = 60.22% 
% protein 0~224 [(12x0.1768)+(8x0.1345)] = 14.28% 
1.5% salt in finished product= 20.16 x 0.015 = 
0.302 lb 137.17 
8 oz 1 lb seasoning (100 lb) (16 oz) x 22.4 0.112 lb 50.80 
1 oz 1 lb 
x 20.6 0.013 lb 57.15 N02 (100 lb)(l6 o) 
0.427 
of uncooked control 
salami % Fat % Moisture % Protein ~{ N}! 
22.98 60.22 14.08 2.53 
gm 
gm 
gm 
l+l 
Dcsinc..·wed Cnuck Sal;imi 
(Desincwed chuck 607. + cJesincwed pork 40%) 
Desin cwccl chuck premixed 
De sinewed chuck fat 10.36 _,,.75.06 ~ chuck = 75.06 0.8764 
'22.94 
Beef fat 98 
--
'-.12. 58 12.58 
87.64 ~ fat 0.8764 
85.65% 
= 14.35 % 
100.00 
Moisture of desinewed chuck premixed= (85.65x0. 7101)+(14.35x0.012)=60.99% 
Assay on raw material 
Desin ewed chuck premixed 
Desinewed pork premixed 
% Fat 
22.94 
29.93 
% }iois ture 
60.94 
55. 76 
% Protein % m1 
15.27 0.8 
13.49 0.8 
To make salami 22.4 lb batch, 10% shrink~ 20.16 lb= finished product 
1 % fat in salami 0. 224 [(12x0.2294)+(8x0.2993)] = 22.98% 
10% added water= 
% total moisture 
% protein 
2 lbs. 
1 
0 . 224 [(12x0.6099)+(8x0.5576)+2] = 61.52% 
· 1 
= 0 . 284 [(12x0.1527)+(8x0.1349)] = 13.00% 
1. 5% salt in finished product= 20.16 x 0.015 = 
0. 302 lb 137.17 
seasoning 
N02 = 
Assay of uncooked desinewed 
chuck salaru 
8 oz 1 lb 22.4 <100 lb) (16 o) x 
1 oz 1 lb 
<100 lb) (16 oz) x 20.6 
% Fat 
22.98 
% Hoisture 
61. 69 
= 0.112 lb 
0. 013 lb 
0.427 
% Protein 
13.00 
50.80 
57.15 
% NM 
2.33 
gm 
gm 
gm 
42 
Control Chu ck Salami 
(Control chuck 60% + control pork 40%) 
Control chuc k ,eremixe d 
Control chuck fat 13.51 _......,.75.06 chuck 75.06 88.84 % -+ 
'22.94 0.8449 
Beef fat 98 
,,,.. )IL 9. 43 -+ fat 9.43 11.16 % 
0.8449 100.00 
Moisture of control chuck premixed =(88.84x0.6771)+(11.16x0.012)= 60.29% 
Assay on raw material % Fat % Moisture % Protein % NM 
(60 %) chuck control premixed 
(40 %) control pork 
22.94 
29. 93 
60.29 
55. 79 
15. 97 o. 8 
13.45 0.8 
To make salami 22.4 lb batch, 10% shrink -+ 20.16 lb finished product 
1 % fat in salami = 0 . 224 [ (l2 x0. 2294 )+( 8x0. 299 3) l = 22. 9 8% 
10% added water 
% total moisture 
2 lbs. 
1 
0 . 224 [(12x0.6084)+(8 x0.5594)+2] = 61.15% 
% protein 0~224 [(12 x0.1597)+( 8x0.1348)] = 13.36 % 
1.5 % salt in finished product= 20.16 x 0.015 = 
8 oz 1 lb O. 302 lb 
seasoning= (100 lb)( 16 oz) x 22.4 0.112 lb 
Assay of uncooked control 
chuck salami 
1 
(100 
oz 1 
lb) (16 
% Fat % 
22. 98 
lb) x 20.6 0.013 lb 
oz 0.427 
Moisture % Protein 
61.15 13.36 
137 .17 gm 
50.80 gm 
57.15 gm 
% NH 
2.5 
Assny on control pork % Fat 
29.93 
% Moi.sturc 
55. 79 
Dcsinew c d pork fat 27.08 68.07 
' ,,.:( 29. 93 
fat 98 / "" 2. 85 
70.92 
% Protein 
13;45 
95.98 
4.02 
100.00 
% NM 
0. 83 
Moisture of desinewed pork premixed= (95.98x0.5804)+(4.02x0.012) 
Assay on de s in ewed pork premixed % Fat 
29.93 
% Moisture 
55. 76 
% Prot ein 
13. 49 
43 
55. 76 
% NX 
0.82 
Beef and Pork Salami Evaluation 
Name Date~~~~~~~~ 
Please evaluate each salami sample for the quality factor listed below, using the appropriate scale. 
Texture 
(Viouth feel) 
9 Extreme ly fine 
8 Very fine 
7 M.oderate ly fine 
6 Sliihtly fine 
•5 Neither coarse 
or fine 
4 Slightly coarse 
3 Modera tely 
coarse 
2 Very coarse 
1 Extre mely 
coarse 
Tenderness 
9 Extremely tender 
8 Very tender 
7 Moderately tender 
6 Slightly tender 
5 Neither tough nor 
t en der 
4 Slightly tough 
3 Moderately tough 
2 Very tough 
1 Extremely tough 
Texture 
Overall 
Juiciness Acceptnbility ~earance 
9 Extremely juicy 9 Like extremely 9 Excellent 
8 Very juicy 8 Like very much 8 Very good 
7 Moderately juicy 7 Like moderately 7 Good 
6 Slightly juicy 6 Like slightly 6 Above average 
5 Neither dry nor 5 Neither like nor 5 Average 
juicy dislike 4 Below average 
4 Sli gh tly dry 4 Di s like slightly 3 Poor 
3 Moderately dry 3 Dislike moderately 2 Very poor 
2 Very dry 2 Dislike very much 1 Extremely poor 
1 Extremely dry 1 Dislike extremely 
Overall 
Sample (mouth feel) Tenderness Juiciness Accept ab ili tv Appearance 
Comments: 
~ 
~ 
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